This paper examines disclosure practices of the top 100 Australian firms prior to the mandatory reporting of carbon practices. Specifically, the study investigates the relationship between voluntary carbon related disclosure and governance mechanisms, such as board and audit committee independence, audit committee financial expertise and the existence of a voluntary committee dedicated to environmental/climate change related matters. This paper utilises a quantitative approach employing two regression based estimations. The results suggest that two governance-related variables, namely, audit committee financial expertise and the existence of a voluntary committee dedicated to environmental/ climate change strongly influences the level of voluntary carbon disclosure. This paper adds to the much needed research on carbon reporting and its implication for accounting.
Introduction
In recent years there have been strong demands for corporations to respond to the challenges of climate change. One important aspect is the issue of managing, accounting and communicating firm level carbon emissions. The Australian Greenhouse Office predicts that about 300 firms will report their emissions and energy use for the period [2008] [2009] , and that this will expand to 700 firms in the 2010-2011 reporting period (Commonwealth of Australia, 2008) . Because climate change regulations have implications for businesses in reducing their emission levels, the firm's internal corporate governance mechanisms such as its board and sub committees are important in motivating or acting as drivers (or barriers) to carbon management and reporting. Against this backdrop, this study examines the level and nature of voluntary carbon disclosure by the top 100 Australian companies. More specifically, it investigates the association between voluntary carbon disclosure and the independent board and audit committee, audit committee financial expertise and the existence of voluntary special committees dealing with environmental/climate change related matters. This study is motivated by the fact that reporting carbon emissions is a relatively new concept in corporate reporting and very few empirical studies have examined the issue of carbon (or Greenhouse Gas emission -GHG) disclosure in the context of voluntary reporting. This study differs from most prior voluntary disclosure studies in that it focuses on a relatively new type of disclosure, i.e. carbon disclosure via the Carbon Disclosure Project (CDP, 2008) and (CDP, 2009) . Other studies such as Anderson and Frankle (1980) ; Hacktson and Milne (1996) investigate other types of voluntary disclosure such as, financial, non-financial, and social and environment responsibilities, which are disclosed either in the annual reports, stand-alone reports such as sustainability (CSR reports) or the firms' websites. In addition, to date, only a few studies (e.g. Cerbioni and Parbonetti, 2007; Lim et al., 2007) have examined the relationship between corporate governance attributes such as board independence and audit committee independence, and voluntary disclosure.
The structure of the paper is as follows. The next section presents a review of prior literature in the field and hypotheses development. Section 3 describes the sample data and research methodology, and section 4 presents the analyses of data and relevant findings. The final section provides a summary of the findings.
Literature review and hypothesis development
Generally, firms' disclosures can be categorised as either mandatory or voluntary. Unless it is mandatory, the firm can decide whether they need to disclose voluntary information or not. The decision to make voluntary disclosures (such as environmental/carbon) can be explained either by -cost-benefit considerations‖ or -legitimacy theory‖. In conjunction with the first view (i.e. cost-benefit considerations), Berthelot et al. (2003) argues that the extent of voluntary disclosure is dependent on managers' willingness to communicate such information after considering the net ramifications of doing so. A firm may not disclose environmental related information if it believes that the information is proprietary and if disclosed can be used by other parties and in turn can have a detrimental effect on the firm. On the other hand, firms in strong financial conditions may disclose such information if it is perceived to provide reputational benefit. From the agency theory perspective, voluntary disclosure is argued to directly influence the reduction of information asymmetry (Lev, 1992; Lang and Lundholm, 2000) . For example, it is argues that voluntary disclosure reduces the risk of investing, which, in turn, gives efficient investment decisions (Gray et al., 1990 ; Garcia-Meca and Martinez, 2007) reduces the cost of capital, reduces the cost of equity (Botosan and Plumblee, 2002; Kristandl and Bontis, 2007) and cost of issuing debt (Sengupta, 1998) . Finally, from an agency theory perspective voluntary disclosure can be viewed as having a positive influence on accurate analysts' forecast of a firms' future (Lang and Lundholm, 1996 ; Garcia-Ayuso, 2003).
Board independence and level of voluntary carbon disclosure
The value of independent directors is dependent on their reputation as experts in decision control (Fama and Jensen, 1983) . To maintain their reputation the independent directors typically exercise their decision control power in favour of shareholders and stakeholders (Cheng and Courtenay, 2006) . It is expected that independent directors will insist on more voluntary disclosure in order to make their value-adding process visible to other stakeholders and to signal to the market that they are carrying out their responsibility (Lim et al., 2007) . Additionally, independent directors have incentives in providing voluntarily disclose information, in order to reduce their own risk exposure (Lim et al., 2007) .
The findings from prior studies are mixed in terms of the role of independent directors and voluntary disclosure. For instance, Forker (1992) found a negative relationship between the quality of share option disclosure in financial statements and the number of independent directors on the board. Similarly, Eng and Mak (2003) , using a sample of firms listed on the Singapore exchange, found that boards with a low proportion of independent directors on the board, were more likely to disclose increased voluntary information to outside investors. In contrast, Chen and Jaggi's (2000) study of 87 Hong Kong listed firms revealed a positive association between independent directors and the comprehensiveness of financial disclosure. A similar positive association between independent directors and voluntary disclosure was found in Cheng and Courtenay (2006) and Cerbioni and Parbonetti (2007) .
Although prior evidence is mixed, the agency theory approach is adopted in this study. It is expected that boards that are dominated by independent directors will have more effective governance as they are less associated with management. This in turn will be anticipated to result in greater accountability and be manifested through more voluntary carbon disclosure. Accordingly, the first hypothesis tested in this study is:
H1: There is a positive association between board independence and the level of voluntary carbon disclosure
Audit committee independence and level of voluntary carbon disclosure
The independence of audit committees is widely accepted as an important attribute for good governance and internal control (Chan and Li, 2008) . It is expected that greater independence of the audit committee will enhance the financial information quality by having a more accurate assessment of top management decisions and performance and will align the interests of managers and shareholders (Cerbioni and Parbonetti, 2007) . For instance, Abbott et al. (2000) found audit committees with a majority of independent directors are less likely to indulge in fraudulent or misleading reporting. Likewise, Karamanou and Vafeas (2005) using a sample Fortune 500 firms, found audit committee independence was associated with higher financial disclosure quality. More specifically related to this study, Cerbioni and Parbonetti (2007) found audit committee independence was positively associated with the level and quality of voluntary disclosure. Therefore, based on the above discussion, the second hypothesis of this study is as stated below:
H2: There is a positive association between audit committee independence and the level of carbon disclosure
Audit committee financial expertise and level of voluntary carbon disclosure
Management teams prepare disclosure reports but audit committees ultimately have responsibility for overseeing corporate financial reporting. The ASX code of corporate governance requires audit committees in Australia to have at least one member who is a financial expert and thus able to identify issues of concern and promote voluntary disclosures. To date most of the prior studies related to audit committees have investigated the relationship between financial expertise and audit committee effectiveness, earnings management, earnings restatement, internal control effectiveness and firm value. The results from these studies (e.g. Krishnan 
Environmental or climate change committee and the level of voluntary carbon disclosure
The establishment of a special committee for environmental /climate change, which is responsible for all the company environmental issues, is a voluntary action from the firm (Buffler, 2004) . In instances where these committees are established it is expected that corporate environmental reporting will be a function of that special committee. It is expected that one of the committee's responsibility will be to promote the firm's disclosure of their carbon and environmental information. As there is no prior research to support the role of a specific climate change or environmental related committee on voluntary disclosure, this study tests the following hypothesis:
H4: There is a positive association between the existence of a specific committee for climate change/environmental related committee and the level of carbon disclosure
Data description
The sample used in this study consists of ASX100 firms as at 30 June 2007. The data for this study comes primarily from three sources: 1) voluntary carbon disclosure data collected from the Carbon Disclosure Project (2008) and CDP (2009) [1] database; 2) corporate governance (hypotheses variables) data were primarily hand collected from 2007 annual reports; and 3) control variables data were obtained from Finanalysis database. Our final sample (90 observations) excludes firms with missing control variables.
For the CDP (2008), 72% (72 of the top 100 Australian firms) participated in survey. Of these 72 firms, 18 (25%) did not make their response available to the public. In essence, only 54% of the top 100 Australian firms agreed to make their response available for public view. Hence, in deriving the voluntary carbon disclosure index for this study, 47 publicly available questionnaires were used. Firms that participated but did not make their response available to the public were given a score of zero. From the participating (and publicly available) firms in the sample, 18 (38.3%) firms were identified as -Greenhouse intensive‖ [2] , while 29 (61.7%) firms were identified as -other than GHG intensive‖ (includes other climate change exposed firms [3] and less exposed firms [4] ). Table 1 displays the industry sector representation in the total sample (N=90) (and participating sample (N=47)) varies across all sectors with the highest representation from the financial sector (26% (31% for participating sample), followed by material 20% (26% for participating firms) and industrial sector 14% (10% for the participating sample firms). The least represented sectors are utilities, telecommunication and information technology with representation of about 1% for each in both the total and participating sample. Table 2 provides descriptive summaries for voluntary carbon disclosure level, governance related and firm characteristics for the total sample and sub-sample. The variable Voluntary Carbon Disclosure Score (CDSCORE) is measured by utilising a self-constructed disclosure index. This index has four main parts: Risks and opportunities; Greenhouse Gas emissions accounting; performance and Governance. The calculation of the index is outlined more fully in the next section of the paper however it is suffice to state at this point that the voluntary carbon disclosure index is based on a maximum possible raw score for a firm of 66. As shown in Table 2 the mean level of voluntary carbon disclosure, in the full sample (and sub-sample) is relatively low at 26.167 (50.107) and ranges between 0 (4.08) and 89.8 (89.8) [5] . In terms of the nature of voluntary carbon disclosure, overall the disclosure levels for GHG emission, performance and governance are quite comparable however; the firms tend to disclose more about their risk and opportunities related to climate change. 2 The CDP defines "Greenhouse intensive sectors" as firms primarily operating in sectors that are considered relatively high in GHG emissions, including utilities, chemicals, construction materials, oil and gas, metals, mining and transportation. 3 The CDP classifies property, food & beverage, finance and mining contractors as "Other Climate change exposed sectors". 4 The CDP classifies the remaining industry sectors, other than those classified as "Greenhouse intensive sectors" and "Other Climate change exposed sectors", as "Less exposed sectors". 5 The means values for section 1-Risk and Opportunity, Section 2-GHG Emission Accounting, Section 3-Performace and Section 4-Governace are 24.259, 21.556, 21.852 and 21.389 respectively. Turning to Governance, and in particular, board independence (measured in terms of proportion of independent directors on the board -PINDB) on average the number of independent directors in the sample is 69% in sample firms (72% in participating firms). In terms of audit committee independence (measured in terms of the proportion of independent directors in the audit committee -PINDAC), on average sample firms have 91% (participating firms 92%) independent directors on the audit committee. Moving to audit committee financial expertise (measured in terms of the proportion of directors with financial expertise -PFEXAC), the mean percentage of sample firms audit committee financial expertise is 43% (participating firms 50%). With regards to a sub (special) committee for climate change or environmental related issues sample firms have 50% (participating firms 64%) have such a committee.
Model specification
Based on prior voluntary disclosure literature the following ordinary least squares regression model is used to test each of the hypotheses. CDSCORE = a 0 + β 1 PINDB + β 2 PINAC + β 3 PFEXAC + β 4 SCCC + β 5 SIZE + β 6 LOSS + β 7 ROE + β 8 CR + β 9 NEWEQUITY + β 10 GHGINT + error
Where: CDSCORE is Carbon Disclosure Score and is the the ratio of actual raw score of items disclosed, divided by the maximum possible raw score of all items disclosed. PINDB is the proportion of independent directors on the board PINDAC is the proportion of independent directors on the audit committee PFEXAC is the proportion of financial experts on the audit committee SCCC is the existence of a Special Committee for Climate Change or environmental committee and takes a dummy variable, 1 if the firm has a Special Committee for Climate Change, 0 otherwise SIZE is firm size and is measured as the natural log of total assets as at year ended 2007 LOSS is a dummy variable, 1 if the company's net income is negative in 2007, 0 otherwise ROE is return on equity ratio and is measured as profit before tax to total equity for year 2007 NEWEQUITY is a dummy variable, 1 if firm issue new share capital in following year (2008), 0 otherwise GHGINT is a dummy variable, 1 if company is greenhouse intensive one, 0 otherwise The dependent variable is the level of voluntary carbon disclosure (CDSCORE) and is measured by utilising a self-constructed disclosure index based on prior studies that have used this technique (e.g. Eng and Mak, 2003; Gul and Leung, 2004 ). The purpose of using an index is to score firms based on the quantity and level of detail for the disclosures made in the CDP survey. There are four main parts to the CDP survey: 1) Risks and Opportunities (risk exposure and opportunities re regulation, physical changes and general risks related to climate change), 2) Greenhouse Gas (GHG) Emissions Accounting (including information about reporting boundary, methodology to calculate GHG emissions) , 3) Performance (including emission reduction plans, emission intensity and future emissions usage) and 4) Governance (including executive responsibility and incentive mechanisms on climate change).
The scoring approach (with slight adaptation) is based on the technique used in the Carbon Disclosure Leaders Index (CDLI). Although the CDLI is an index prepared by CDP, it is not made available for all Australian participating firms. The index utilises two scoring approaches, namely, binary (1 or 0) and variable scoring where a score of up to 3 points is awarded based on the number of words in narrative responses. The maximum possible raw score a firm can obtain is 66. From these raw scores, the voluntary carbon disclosure index (CDSCORE) [6] for each company is then calculated.
The hypotheses variables of interest in this paper are board independence (PINDB), audit committee independence (PINDAC), audit committee financial expertise (PFXDAC), and the existence of a special committee for environmental and climate change related issues (SCCC). Based on our hypotheses, the study expects a positive association between PINDB and CDSCORE, predicting that firms with a greater proportion of independent directors have higher levels of voluntary carbon disclosure. With regards to audit committee characteristics, we expect a positive relationship between PINDAC (PFXDAC) and CDSCORE. In terms of the existence of a sub committee for environmental and climate change related issues, we expect the coefficient for SCCC to be positive.
In addition, the model controls for other firm characteristics which have been used in prior voluntary disclosure studies. Because our sample size is small, we limit our control variables to five variables. Specifically, we control for: 1) firm size measured using log of assets and a positive relationship is predicted as larger firms are more likely to make voluntary carbon disclosure (CDSCORE) because of the lower average cost to collecting and disseminating information; 2) loss making firms, which is expected to be positively related to CDSCORE as such firms are more likely to provide more information to justify their loss for the current year; 3) increase in equity, which is predicted to be positively associated to CDSCORE; 4) profitability, proxied by return on equity, which is anticipated to be positively related to CDSCORE; and 5) greenhouse gas intensive firms, which is expected to be positively associated with CDSCORE.
Findings
Two estimations were carried out and are reported in Table 3 . The first estimation (Estimation 1) uses the full sample (N=90) while the second estimation (Estimation 2) uses a sub-sample of only CDP participating firms (N=47). As shown in the table, models are well specified and have reasonably good explanatory power with an R 2 of 47.6% and 30.8% for estimations 1 and 2, respectively. 
Hypothesis 1 -board independence
Hypotheses 1 investigates the relationship between board independence (PINDB) and the level of voluntary carbon disclosure. As shown in table 3, PINDB is positive and moderately significant in estimation 1 (Coefficient 27.53, p<0.06, one-tailed), providing some support to hypothesis 1. The results in part are consistent with prior findings such as Chen and Jaggi (2000) and Cheng and Courtenay (2006) 7 Due to the small number of observations in Estimation 2, we reestimated the model using a small set of independent variables (PINDB PINAC PFEXAC SCCC SIZE LOSS). Our results are similar (but stronger) to which are based on Hong Kong and Singapore data respectively. They found that firms with boards consisting of a large proportion of independent directors are associated with high levels of voluntary disclosure. In summary, our findings provide some support to the argument that independent directors will insist on more voluntary disclosure in order to make their value-adding process visible to other stakeholders and to signal to the market that they are carrying out their responsibility.
Hypothesis 2 -audit committee independence
Hypothesis 2 deals with the independence of the audit committee (being the proportion of independent directors to the total number of directors in the audit committee -PINDAC) and the extent of carbon disclosure. As shown in the Table 3 , PINDAC is not significant in both estimations. These results contrast with the results from the Cerbioni and Parbonetti (2007) findings, in which they find that audit committee composition is positively associated with the level of voluntary disclosure.
Hypothesis 3 -audit committee financial expertise
Hypothesis 3 predicts a positive relationship between the proportion of financial expertise in the audit committee (PFEXAC) and the level of carbon disclosure (CDSCORE). As expected and as shown in Table 3 , the coefficient between PFEXAC and CDSCORE is positive and significant, in estimation 1 (Coefficient 81.03, p<0.01, one-tailed) and estimation 2 (Coefficient 33.39, p<0.05, one-tailed), thus, providing support for H3. This result is consistent with the findings of Felo (2009) , in that, he found a positive association between board financial expertise and financial transparency disclosure. The results indicate that financial expertise does add value in terms of effectiveness and is exhibited not only in enhancing financial reporting quality but also in providing more transparent (voluntary) disclosure.
Hypothesis 4 -voluntary environmental (climate change) committee
Hypothesis 4 predicts a positive relationship between the existence of a special committee for climate change/environmental related committee (SCCC) and the level of carbon disclosure (CDSCORE). As shown in table 3, the coefficient between CDSCORE and SCCC is positive and significant in estimation 1 (Coefficient 11.51, p<0.05, one-tailed) and in estimation 2 (Coefficient 7.91, p<0.1, one-tailed), thus, providing support for H4. As predicted the results provide strong evidence that the existence of such a committee enhances the level of voluntary carbon information.
Conclusions
This paper adds to the research on carbon reporting and its implication for accounting. In particular we have analysed how corporate governance mechanisms affect top 100 ASX carbon disclosure practices. We examined the linkages of corporate governance and carbon disclosure (via CDP), because major corporations are generally facing greater demands/pressure to be transparent and disclose information about their management, accounting and communicating of carbon emissions.
The findings of the study indicate that audit committee financial expertise and the existence of a voluntary committee dedicated to environmental/climate change is important in influencing the level of voluntary carbon disclosure. The results show a positive though slightly weak relationship between board independence with the level of voluntary carbon disclosure. However, no evidence was found for the relationship between audit committee independence with the level of voluntary disclosure. Given the reporting requirement is mandatory as of 31 October 2009, the results of this study provide useful insights for a broad range of stakeholders affected by the National Greenhouse and Energy Reporting Act, 2007.
